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VEHICLE POSITIONING METHOD AND
DEVICE, POSITIONED VEHICLE, VEHICLE
TO BE POSITIONED, AND STORAGE
MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a US National Stage of Inter-
national Application No. PCT/CN2020/111410, filed on
Aug. 26, 2020, which claims priority to Chinese application
No. 201911422002.9 filed on Dec. 31, 2019, entitled

“Vehicle Positioning Method and Device, Positioned
Vehicle, Vehicle to Be Located and Storage Medium™, which
1s hereby incorporated by reference in its entirety.

FIELD

The present application relates to the field of communi-
cation, and in particular, to a vehicle positioning method and
device, a positioning vehicle, a vehicle to be positioned, and
a storage medium.

BACKGROUND

In 5th Generation (fifth-generation (5G) mobile commu-
nication technology) technology, 1n order to support posi-
tioming requirements, 5G New Radio (NR) Uu interface (a
connection interface between a user equipment (UE)) and a
Wideband Code Division Multiple Access (WCDMA) sys-
tem) defines a downlink positioning reference signal (PRS).
The corresponding definitions are as follows:

1. Downlink (DL) PRS Resource Set:

A DL PRS resource set 1s a set containing DL PRS
resources, and each of the DL PRS resources has a DL PRS
resource 1dentifier (ID), and all DL PRS resources 1n the DL
PRS resource set are associated with the same base station
(1.e., transmission reception point (ITRP));

One DL PRS resource ID 1n one DL PRS resource set 1s
associated with a single beam transmitted from a single TRP,
and 1n such case, the TRP can transmit one or more beams;
2. DL PRS Resources:

The Comb-N resource element pattern of each DL PRS
resource 1s used to map a DL PRS sequence to resource
clements 1n frequency domain, and the Comb-N pattern can
oflset i frequency domain across symbols of the DL PRS
resource;

the DL PRS resource 1s described by at least the following

parameters: DL PRS resource 1D, sequence 1D, Comb
S1ze-N, resource element (RE) frequency offset, initial
slot and symbol of the DL PRS resource, and the
number of symbols of each DL PRS resource (duration
of the DL PRS resources) and quasi co-location (QCL)
information with other DL reference signals;

the number of symbols of the DL PRS resource can be

flexibly configured from the set {2, 4, 6}:

a Comb-N value of the DL PRS resource can be flexibly

configured from the set {2, 4, 6}; and

the position of the imitial physical resource block (PRB) of

the DL PRS resource 1s defined with respect to Point A
of each frequency layer.

However, 1n the Internet of Vehicles, there 1s no configu-
ration of a positioning reference signal in the related art, and
a method for positioning based on the positioning reference

signal 1s also desired.

SUMMARY

Due to the above-mentioned problems in the existing
methods, an embodiment of the present application provides
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a vehicle positioning method and device, a positioning
vehicle, a vehicle to be positioned, and a storage medium.

In some embodiments of the present application, a vehicle
positioning method 1s provided, including:

determining configuration information of a positioning
reference signal of a positioning vehicle; and

transmitting, according to the configuration information,
the positioning reference signal to a vehicle to be positioned,
and the vehicle to be positioned determines a positioning
measurement quantity according to the positioning reference
signal.

In one embodiment of the present application, a vehicle
positioning method 1s further provided, including:

receiving a positioning reference signal transmitted by a
positioning vehicle, and determining a positioning measure-
ment quantity according to the positioning reference signal;

and the positioning reference signal 1s obtained by the
positioning vehicle according to the configuration informa-
tion of the positioning reference signal.

In one embodiment of the present application, a vehicle
positioning device 1s further provided, including:

a configuration information determining device, config-
ured to determine the configuration information of a posi-
tioning reference signal of a positioning vehicle;

a signal transmitting device, configured to transmit,
according to the configuration information, the positioning
reference signal to a vehicle to be positioned, and determin-
ing, by the vehicle to be positioned, a positioning measure-
ment quantity according to the positioning reference signal.

In one embodiment of the application, a vehicle position-
ing device 1s further provided, including:

a signal recerving device, configured to recerve a posi-
tioning reference signal transmitted by a positioning vehicle,
and determine a positioning measurement quantity accord-
ing to the positioning reference signal;

the positioning reference signal 1s obtained by the posi-
tioning vehicle according to the configuration information of
the positioning reference signal.

In one embodiment of the present application, a position-
ing vehicle 1s further provided, including:

at least one processor; and

at least one memory communicatively connected to the
processor, and:

the memory stores program 1nstructions executable by the
processor, the processor invokes the program 1nstructions to
perform the following method:

determining configuration nformation of a positioning
reference signal of a positioning vehicle; and

transmitting, according to the configuration information,
the positioning reference signal to a vehicle to be positioned,
and determining, by the vehicle to be positioned, a position-
ing measurement quantity according to the positioning ret-
erence signal.

In one embodiment of the present application, a vehicle to
be positioned 1s further provided, including:

at least one processor; and

at least one memory communicatively connected to the
processor, and:

the memory stores program instructions executable by the
processor, the processor invokes the program 1nstructions to
perform the following step of:

recerving a positiomng reference signal transmitted by a
positioning vehicle, and determining a positioning measure-
ment quantity according to the positioning reference signal;

the positioning reference signal 1s obtained by the posi-
tioning vehicle according to the configuration information of
the positioning reference signal.
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In one embodiment of the present application, a non-
transitory computer readable storage medium having stored
thereon computer programs 1s provided, the computer pro-
grams cause the computer to perform the following steps of:

determining configuration information of a positioning
reference signal of a positioning vehicle; and

transmitting, according to the configuration information,
the positioming reference signal to a vehicle to be positioned,
and determining, by the vehicle to be positioned, a position-
ing measurement quantity according to the positioning ret-
erence signal.

In one embodiment of the present application, a non-
transitory computer readable storage medium having stored
thereon computer programs 1s provided, the computer pro-
grams cause the computer to perform the following step of:

receiving a positioning reference signal transmitted by a
positioning vehicle, and determining a positioning measure-
ment quantity according to the positioning reference signal;

the positioning reference signal 1s obtained by the posi-
tioming vehicle according to the configuration information of
the positioning reference signal.

For the embodiments of the present application, the
configuration information of the positioning reference signal
1s determined by a positioning vehicle, and the transmission
of the positioning reference signal 1s started to a vehicle to
be positioned according to the configuration information,
and the vehicle to be positioned can determine the position-
ing measurement quantity according to the positioning ret-
erence signal, and improving the positioning performance
and avoiding configuration conflicts between positioning
reference signals.

BRIEF DESCRIPTION OF TH.

(Ll

DRAWINGS

In order to more clearly illustrate the embodiments of the
present application, the drawings used 1n the descriptions of
the embodiments will be briefly described below. The draw-
ings 1n the following description are only some embodi-
ments of the present application, and other drawings can be
obtained.

FIG. 1 1s a schematic flowchart of a vehicle positioning
method at a positioning vehicle side according to an embodi-
ment of the present application;

FIG. 2 1s a schematic diagram of a vehicle positioming
scenario according to an embodiment of the present appli-
cation:

FIG. 3 1s a schematic diagram of a vehicle positionming,
scenar1o according to another embodiment of the present
application;

FIG. 4 1s a schematic flowchart of a vehicle positioning
method at a side of a vehicle to be positioned according to
an embodiment of the present application;

FIG. 5 1s a schematic structural diagram of a vehicle
positioning device at a positioning vehicle side according to
an embodiment of the present application;

FIG. 6 1s a schematic structural diagram of a vehicle
positioning device at a side of a vehicle to be positioned
according to another embodiment of the present application;

FI1G. 7 1s a logical block diagram of a positioning vehicle
according to an embodiment of the present application; and

FIG. 8 1s a logical block diagram of a positioning vehicle
according to another embodiment of the present application.

DETAILED DESCRIPTION

The embodiments of the present application are further
described 1n detail below with reference to the drawings The
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following embodiments are only used to more clearly 1llus-
trate the embodiments of the present application, and cannot
be used to limit the protection scope of the present appli-
cation.

FIG. 1 shows a schematic flowchart of a vehicle posi-
tioning method at a positioming vehicle side according to an

embodiment of the present application. The method
includes:

S101, determining configuration information of a posi-
tioning reference signal of a positioning vehicle.

The positioning vehicle 1s a vehicle that transmits the
positioning reference signal.

The positioning reference signal 1s a reference signal for
positioning.

The configuration information 1s mformation for config-
uring the positioning reference signal.

In particular, the positioning vehicle determines configu-
ration information of the positioning reference signal of a
host vehicle according to a receirved configuration signaling
or resources and information preconfigured by a system.

S102, transmitting, according to the configuration infor-
mation, the positioning reference signal to a vehicle to be
positioned, and determining, by the vehicle to be positioned,
a positioning measurement quantity according to the posi-
tioning reference signal.

The vehicle to be positioned 1s a vehicle that needs to be
positioned.

The positioning measurement quantity is a physical quan-
tity used for positioning measurement.

In particular, 1n order to position the vehicle to be posi-
tioned, respective positioning reference signals of at least
one positioning vehicle are transmitted to the vehicle to be
positioned, respectively, and the vehicle to be positioned
determines 1ts own positioning measurement quantity
according to the respective positioning reference signals and
1s finally positioned according to the positioning measure-
ment quantity.

In an embodiment of the present application, the configu-
ration information of the positioning reference signal 1s
determined by a positioning vehicle, and the transmission of
the positioning reference signal 1s started to a vehicle to be
positioned according to the configuration information, and
the vehicle to be positioned can determine the positioning
measurement quantity according to the positioning reference
signal, and 1mproving the positioning performance and
avoilding configuration contlicts between positioning refer-
ence signals.

Further, on the basis of the above method embodiments,
determining the configuration information of the positioning
reference signal of the positioning vehicle may include:

recerving a configuration signaling of the positioning
reference signal transmitted by a head vehicle, and deter-
mining configuration information of a positioning reference
signal of a positioning vehicle according to the configuration
signaling; or

determinming configuration nformation of a positioning
reference signal of a positioning vehicle according to posi-
tioning reference signal resources and/or the vehicle-specific
information preconfigured by a system.

The head vehicle 15 a leading vehicle among all position-
ing vehicles, and the positioning reference signal 1s sepa-
rately configured for each positioning vehicle through the
confliguration signaling of the positioning reference signal.

The positioning reference signal resources include a time
division multiplexing resource or a frequency division mul-
tiplexing resource.
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The vehicle-specific information 1s unique i1dentification
information of each vehicle, including an ID of a vehicle or
vehicle cyclic redundancy check (CRC) code.

It should be noted that the head vehicle may be a vehicle
to be positioned (as in Embodiment 1), or may be any other
vehicles (as in Embodiment 2).

Embodiment 1

In a vehicle positioning scenario shown in FIG. 2, a
vehicle 1 to be positioned (the head vehicle) performs
positioning based on positioning reference signals transmit-
ted by a positioning vehicle 2, a positioning vehicle 3, and
a positioning vehicle 4. The head vehicle configures posi-
tioming reference signals for the positioning vehicle 2, the
positioning vehicle 3, and the positioning vehicle 4, respec-
tively through a configuration signaling of the positioning,
reference signal. In the present embodiment, a possible
configuration signaling of the positioning reference signal 1s
shown 1n Table 1 below:

TABLE 1

Configuration signaling of the positioning reference signal

vehicle 2 positioning reference signal resource 1
vehicle 3 positioning reference signal resource 2
vehicle 4 positioning reference signal resource 3

The time division multiplexing or frequency division
multiplexing 1s used among the positioning reference signal
resources 1, 2 and 3. For example, a time division multi-
plexing method includes that the positioming reference sig-
nal resource 1 1s transmitted in a subirame n+1, the posi-
tioming reference signal resource 2 1s transmitted in a
subirame n+2, and the positioning reference signal resource
3 1s transmitted 1n a subirame n+3. The time-irequency
resources occupied by the positioning reference signal
resources 1 to 3 are pre-defined and known by the vehicles
1 to 4 1n advance, and indexes for indicating positioning
reference signal resources are only needed in the configu-
ration signaling of the positioning reference signal.

The time-frequency resources occupied by the positioning,
reference signal resources 1 to 3 may also be indicated to the
positioning vehicles 2 to 4 by the above configuration
signaling of the positioning reference signal. The configu-
ration signaling of the positioning reference signal 1s shown

in Table 2 below:

TABLE 2

Configuration signaling of the positioning reference signal

positioning reference signal resource 1 including a time-
frequency resource indication of the positioning reference
signal

positioning reference signal resource 2 including a time-
frequency resource indication of the positioning reference
signal

positioning reference signal resource 3 including a time-
frequency resource indication of the positioning reference
signal

vehicle 2
vehicle 3

vehicle 4

The above configuration signaling of the positioming
reference signal may be transmitted by a physical side link
control channel (PSCCH). Since the vehicle 1 i1s the head
vehicle, 1t knows configurations of the positioning reference
signals for the positioning vehicles 2 to 4. If the vehicle 1
transmits an activation signaling for the positioning refer-
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ence signal, the positioning vehicles 2 to 4 receive the
activation signaling, and transmits the positioming reference
signals at the time 1ndicated by the signaling. The vehicle 1
to be positioned may receive the positioning reference
signals transmitted by the positioning vehicles 2 to 4 at the
time indicated by the signaling. The vehicle 1 measures the
time of arrival (TOA), and obtains relative position infor-
mation of the vehicle 1 according to the measurement result

of the TOA.

Embodiment 2

In a vehicle positioning scenario shown in FIG. 3, a
vehicle 1 to be positioned (not the head vehicle) performs
positioning based on positioning reference signals transmit-
ted by a positioning vehicle 2, a positioning vehicle 3, and
a positioning vehicle 4. The positioning reference signals
transmitted by positioning vehicle 2, positioning vehicle 3
and positioning vehicle 4 are configured by a head vehicle
5, which configures positioning reference signals for posi-
tioning vehicle 2, positioning vehicle 3 and positioning
vehicle 4 respectively through a configuration signaling of

the positioning reference signal. For example, the configu-
ration signaling of the positioning reference signal 1s shown

in Table 3 below:

TABLE 3

Configuration signaling of the positioning reference signal

vehicle 2 positioning reference signal resource 1
vehicle 3 positioning reference signal resource 2
vehicle 4 positioning reference signal resource 3

The above configuration signaling of the positioning
reference signal may be transmitted by a physical side link
control channel (PSCCH).

The vehicle 1 to be positioned receives the configuration
signaling of the positioning reference signal transmitted by
the head vehicle 5, and obtains the positioning reference
signal configuration of the vehicles 2-4. If the vehicle to be
positioned 1 transmits an activation signaling for the posi-
tioning reference signal, the positioning vehicles 2 to 4
receive the activation signaling, and transmits the position-
ing reference signals at the time indicated by the signaling.
The vehicle 1 to be positioned may receive the positioning
reference signals transmitted by the positioning vehicles 2 to
4 at the time indicated by the signaling. In particular, the
head vehicle 5 transmits the activation signaling for posi-
tioning reference signals, and the vehicles 1 to 4 receive the
activation signaling. The positioning vehicles 2 to 4 transmut
the positioning reference signal at the time indicated by the
signaling, and the vehicle to be positioned 1 receives the
positioning reference signals at the time indicated by the
signaling. The vehicle to be positioned 1 measures the time
of arrival (TOA), and obtains relative position imnformation
of the vehicle to be positioned 1 according to the measure-
ment result of the TOA.

In particular, when there 1s a head vehicle, the head
vehicle coordinates the allocation of positioning reference
signal resources of the positioning vehicles; when there 1s no
head wvehicle, the vehicle determines the allocation of its
positioning reference signal resources according to the pre-
defined positioning reference signal resources and the 1D of
the vehicle, and avoiding configuration contlicts between
positioning reference signals and improving the positioning
performance.
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In an embodiment, the determining configuration infor-
mation of a positioming reference signal of a positioning,
vehicle according to positioning reference signal resources
and/or the vehicle-specific information preconfigured by a
system 1ncludes:

calculating preconfigured vehicle-specific information to
obtain a calculation result, and determining at least one
positioning reference signal resource corresponding to the
calculation result as the configuration information of a
positioning reference signal of a positioning vehicle.

In particular, the preconfigured ID of the vehicle (shown
in embodiment 3) or CRC check code (shown 1n Embodi-
ment 4) 1s calculated to obtain the calculation result, and one
or more positioning reference signal resources correspond-
ing to the calculation result are used as the configuration

information of a positioning reference signal of a positioning
vehicle.

Embodiment 3

The system pre-defines N PRS resources, which are
represented as PRS0, PRS1, . . . , PRSN-1. The time-
frequency resource locations of the N PRS resources are
known to all vehicles. The PRS resources used by each
vehicle and pre-defined by the system are determined from
the ID of the vehicle through calculations. For example,
indexes of the PRS resources used by each vehicle and
pre-defined by the system are obtained by performing
modulo operation on the ID of the vehicle and N. Assuming,
that an ID of the vehicle 1 1s denoted as 1D(1), and 1ts modulo
operation performed on ID(1) and N 1s denoted as mod(ID(1),
N). In the scenario shown i FIG. 2, a vehicle 1 to be
positioned performs positioning based on positioning refer-
ence signals transmitted by a positioming vehicle 2, a posi-
tioming vehicle 3, and a positioning vehicle 4. Assuming that
N=10, the IDs of vehicles 1-4 are 1, 2, 3, and 4, respectively.
In this case, according to the modulo operation, the posi-
tioming vehicle 2 uses PRS2, the positioning vehicle 3 uses
PRS3, and the positioning vehicle 4 uses PRS4. The vehicle
to be positioned 1 transmits a trigger signaling of the
positioning reference signal through the PSCCH channel. In
this case, after receiving the trigger signaling from the
vehicle 1, the positioning vehicles 2 to 4 transmit PRS2,
PRS3 and PRS4 respectively. The vehicle to be positioned 1
can traverse and receive PRS0, PRSI, . .., PRSN-1 at the
moment indicated by the signaling, and determines to
receive PRS2, PRS3 and PRS4. It 1s further determined that
the positioning vehicles 2 to 4 have transmitted positioning,
reference signals. The vehicle to be positioned 1 measures
the time of arrival (TOA), and obtains relative position
information of the vehicle to be positioned 1 according to the
measurement result of the TOA.

Embodiment 4

the PRS resources used by each vehicle and pre-defined
by the system are determined from the CRC code of the
vehicle. For example, PRS sequences of the PRS resources
used by each vehicle and pre-defined by the system are
generated by initializing the CRC code of the vehicle. In this
case, the positioning vehicle 2, the positioning vehicle 3, and
the positioning vehicle 4 in Embodiment 3 use diflerent PRS
sequences. Siumilar to Embodiment 3, the trigger signaling
for the positioning reference signal transmitted by the
vehicle to be positioned 1 through the PSCCH also includes
distance-related information or information related to a
received power. The distance-related information represents
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that all vehicles within this distance range transmit PRS
reference signals, while vehicles not within this distance
range do not transmit PRS reference signals. Similarly, the
received signal power information represents that the
vehicles transmit PRS reference signals when the received
signal power of the PSCCH 1s greater than or equal to a
power value indicated by the information related to the
received power, while vehicles do not transmit PRS refer-
ence signals when the received signal power of the PSCCH
1s less than a power value indicated by the information
related to the received power. This manner can reduce the
probability of collision when different vehicles transmit PRS
reference signals.

In an embodiment, the configuration signaling 1s config-
ured to:

indicate time-Irequency resource information of the posi-
tioning reference signals used by the vehicles; or

indicate indexes of the positioning reference signals used
by the vehicles;

and the wvehicles include positioning vehicles and/or
vehicles to be positioned.

In case that the configuration signaling 1s configured to
indicate indexes of the positioning reference signals used by
the vehicles, the time-irequency resource information of the
positioning reference signals 1s predefined by the system or
preconfigured by at least one vehicle; and

and the at least one vehicle carries all of the time-
frequency resource information.

In particular, as shown in embodiment 1, the time-fre-
quency resources occupied by the positioning reference
signal resources 1 to 3 are pre-defined and known by the
vehicles 1 to 4 in advance, and indexes for indicating
positioning reference signal resources are only needed in the
confliguration signaling of the positioning reference signal.

In an embodiment, on the basis of the above method

embodiments, the vehicle positioning method further
includes:

recerving a first activation signaling or a first de-activation
signaling of the positioning reference signal transmitted by
the head vehicle;

the first activation signaling 1s configured to indicate a
timing at which the transmission of the positioning reference
signal 1s started; and

the first de-activation signaling 1s configured to indicate a
timing at which the transmission of the positioming reference
signal 1s terminated.

In an embodiment, on the basis of the above method
embodiments, the vehicle positioning method further
includes:

recerving a second activation signaling or a second de-
activation signaling of the positioning reference signal trans-
mitted by the vehicle to be positioned;

the second activation signaling 1s configured to indicate a
timing at which the transmission of the positioning reference
signal 1s started; and

the second de-activation signaling 1s configured to 1ndi-
cate a timing at which the transmission of the positioning
reference signal 1s terminated; and

In particular, when the head vehicle 1s the vehicle to be
positioned, the first activation signaling 1s the same as the
second activation signaling, and the first de-activation sig-
naling 1s the same as the second de-activation signaling.

When the head vehicle 1s any vehicle, the first activation
signaling 1s diflerent from the second activation signaling,
and the first de-activation signaling 1s different from the
second de-activation signaling.
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In an embodiment, on the basis of the above method
embodiments, the positioning vehicle 1s determined accord-
ing to distance-related mformation or received signal power
information;

the distance-related information 1s transmitted by the
vehicle to be positioned or preset by the system; and

the received signal power imnformation is transmitted by
the vehicle to be positioned or preset by the system.

Embodiment 5

The system can predefine distance-related information or
information related to the recerved signal power. The rest of
the embodiment 5 1s the same as 1n embodiment 4.

FIG. 4 shows a schematic flowchart of a vehicle posi-
tioming method at a side of a vehicle to be positioned
according to an embodiment of the present application. The
method 1ncludes:

S401, receiving a positioning reference signal transmaitted
by a positioning vehicle, and determining a positioning
measurement quantity according to the positioning reference
signal;

The positioning vehicle 1s a vehicle that transmits the
positioning reference signal.

the positioning reference signal 1s a reference signal for
positioning and obtained by the positioning vehicle accord-
ing to the configuration information of the positioning
reference signal.

The configuration information 1s information for config-
uring the positioning reference signal.

In particular, the positioning vehicle determines configu-
ration information of the positioning reference signal of a
host vehicle according to a recerved configuration signaling,
or resources and information preconfigured by a system.

The positioning measurement quantity 1s a physical quan-
tity used for positioning measurement.

In an embodiment, 1n order to position the vehicle to be
positioned, respective positioning reference signals of at
least one positioning vehicle are transmitted to the vehicle to
be positioned, respectively, and the vehicle to be positioned
determines 1ts own positioning measurement quantity
according to the respective positioning reference signals and
1s finally positioned according to the positioning measure-
ment quantity.

The vehicle to be positioned 1s a vehicle that needs to be
positioned.

In the embodiments of the present application, the con-
figuration miormation of the positioning reference signal 1s
determined by a positioning vehicle, and the transmission of
the positioning reference signal 1s started to a vehicle to be
positioned according to the configuration imnformation, and
the vehicle to be positioned can determine the positioning,
measurement quantity according to the positioning reference
signal, and improving the positioning performance and
avoiding configuration conflicts between positioning refer-
ence signals.

In an embodiment, on the basis of the above method
embodiments, the vehicle positioning method further
includes:

transmitting the configuration signaling of the positioning
reference signal to the positioning vehicle, and determining,
by the positioning vehicle, the configuration information
based on the configuration signaling.

In an embodiment, on the basis of the above method
embodiments, the configuration information 1s configured
to:
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indicate time-irequency resource information of the posi-
tioning reference signals used by the vehicles; or

indicate indexes of the positioning reference signals used
by the vehicles;

and the wvehicles include positioning vehicles and/or
vehicles to be positioned.

In an embodiment, on the basis of the above method
embodiments, in case that the configuration signaling 1is
configured to indicate indexes of the positioning reference
signals used by the vehicles, the time-frequency resource
information of the positioning reference signals 1s pre-
defined by the system or preconfigured by at least one
vehicle; and

the at least one vehicle carries the time-frequency
resource 1mformation.

In an embodiment, on the basis of the above method
embodiments, the vehicle positioning method further
includes:

transmitting a first activation signaling or a first de-
activation signaling of the positioning reference signal to a
positioning vehicle;

the first activation signaling 1s configured to indicate a
timing at which the transmission of the positioming reference
signal 1s started; and

the first de-activation signaling 1s configured to indicate a
timing at which the transmission of the positioning reference
signal 1s terminated.

Further, on the basis of the embodiments mentioned
above, S401 includes:

recerving the positioning reference signal transmitted by
the positioming vehicle 1n a polling pattern according to
positioning reference signal resources preconfigured by the
system, and measuring the positioning reference signal to
obtain the positioning measurement quantity; or

recerving a positioning reference signal transmitted by the
positioning vehicle according to indication information
transmitted by the positioming vehicle, and determining the
positioning measurement quantity according to the position-
ing reference signal; the indication information 1s configured
to idicate the vehicle-specific information of the position-
ing vehicle, or configured to indicate the positioning refer-
ence signal resource information used by the positioning
vehicle.

In an embodiment, on the basis of the above method
embodiments, the positioning vehicle 1s determined accord-
ing to distance-related information or received signal power
information;

the distance-related information 1s transmitted by the
vehicle to be positioned or preset by the system; and

the received signal power information 1s transmitted by
the vehicle to be positioned or preset by the system.

The vehicle positioning method on the side of the vehicle
to be positioned described 1n the present embodiment 1s
similar 1n principle and embodiments to the vehicle posi-
tioning method on the side of positioning vehicle side, and
can be used to execute the above corresponding method
embodiments, which will not be repeated here.

FIG. 5 shows a schematic structural diagram of a vehicle
positioning device at a positioning vehicle side according to
an embodiment of the present application. The vehicle
positioning device includes a configuration nformation
determining device 501 and a signal transmitting device 502
in which:

the configuration information determining device 501
configured to determine the configuration information of a
positioning reference signal of a positioning vehicle; and
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a signal transmitting device 502 configured to transmut,
according to the configuration information, the positioning
reference signal to a vehicle to be positioned, and determin-
ing, by the vehicle to be positioned, a positioning measure-
ment quantity according to the positioning reference signal.

In an embodiment, the configuration information deter-
mimng device 501 1s configured to determine the configu-
ration information of a positioning reference signal of a
positioning vehicle; and the signal transmitting device 502
configured to transmit, according to the configuration infor-
mation, the positioning reference signal to a vehicle to be
positioned, and determining, by the vehicle to be positioned,
a positioning measurement quantity according to the posi-
tioming reference signal.

For the embodiments of the present application, the
configuration information of the positioning reference signal
1s determined by a positioning vehicle, and the transmission
of the positioning reference signal 1s started to a vehicle to
be positioned according to the configuration information,
and the vehicle to be positioned can determine the position-
ing measurement quantity according to the positioning ret-
erence signal, and improving the positioning performance
and avoiding configuration conflicts between positioning
reference signals.

FIG. 6 shows a schematic structural diagram of a vehicle
positioning device at a side of a vehicle to be positioned
according to an embodiment of the present application. The
vehicle positioning device includes a signal receiving device
601 1n which:

a signal recerving device 601 configured to receive a
positioning reference signal transmitted by a positioning
vehicle, and determine a positioning measurement quantity
according to the positioming reference signal;

the positioning reference signal 1s obtained by the posi-
tioming vehicle according to the configuration information of
the positioning reference signal.

For the embodiments of the present application, the
configuration information of the positioning reference signal
1s determined by a positioning vehicle, and the transmission
of the positioning reference signal 1s started to a vehicle to
be positioned according to the configuration information,
and the vehicle to be positioned can determine the position-
ing measurement quantity according to the positioning ret-
erence signal, and improving the positioning performance
and avoiding configuration conflicts between positioning
reference signals.

Referring to FIG. 7, the positioming vehicle includes a
processor 701, a memory 902, a communications interface
702 and a bus 703.

In an embodiment, the processor 701 and the memory 702
communicate with each other through the bus 703;

the processor 701 1s configured to mvoke program
instructions 1 the memory 702 to perform the following
steps of:

determining configuration information of a positioning
reference signal of a positioning vehicle; and

transmitting, according to the configuration information,
the positioming reference signal to a vehicle to be positioned,
and determining, by the vehicle to be positioned, a position-
ing measurement quantity according to the positioning ret-
erence signal.

For the embodiments of the present application, the
configuration information of the positioning reference signal
1s determined by a positioning vehicle, and the transmission
ol the positioning reference signal 1s started to a vehicle to
be positioned according to the configuration information,
and the vehicle to be positioned can determine the position-
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ing measurement quantity according to the positioning ret-
erence signal, and improving the positioning performance
and avoiding configuration conilicts between positioning
reference signals.

Further, on the basis of the above embodiments, the
determining configuration information of a positioning ret-
erence signal of a positioning vehicle may include:

receiving a configuration signaling of the positioning
reference signal transmitted by a head vehicle, and deter-
mining configuration information of a positioning reference
signal of a positioning vehicle according to the configuration
signaling; or

determining configuration nformation of a positioning
reference signal of a positioning vehicle according to posi-
tioning reference signal resources and/or the vehicle-specific
information preconfigured by a system.

In an embodiment, on the basis of the above embodi-
ments, determining the configuration information of a posi-
tioning reference signal of a positioning vehicle according to
positioning reference signal resources and/or the vehicle-
specific information preconfigured by a system includes:

calculating preconfigured vehicle-specific information to
obtain a calculation result, and determining at least one
positioning reference signal resource corresponding to the
calculation result as the configuration information of a
positioning reference signal of a positioning vehicle.

In an embodiment, on the basis of the above embodi-
ments, the configuration information 1s configured to:

indicate time-ifrequency resource mformation of the posi-
tioning reference signals used by the vehicles; or

indicate indexes of the positioning reference signals used
by the vehicles;

and the vehicles include positioning vehicles and/or
vehicles to be positioned.

In an embodiment, on the basis of the method embodi-
ments, 1n case that the configuration signaling 1s configured
to indicate indexes of the positioning reference signals used
by the vehicles, the time-frequency resource information of
the positioning reference signals 1s predefined by the system
or preconfigured by at least one vehicle; and

the at least one vehicle carries the time-frequency
resource 1mformation.

In an embodiment, on the basis of the above embodi-
ments, the processor also performs the following steps when
executing the programs:

recerving a first activation signaling or a first de-activation
signaling of the positioning reference signal transmitted by
the head vehicle;

the first activation signaling 1s configured to indicate a
timing at which the transmission of the positioming reference
signal 1s started; and

the first de-activation signaling 1s configured to indicate a
timing at which the transmission of the positioning reference
signal 1s terminated.

In an embodiment, on the basis of the above embodi-
ments, the head vehicle 1s the vehicle to be positioned.

In an embodiment, on the basis of the above embodi-
ments, the vehicle-specific information includes an ID of a
vehicle or a cyclic redundancy check (CRC) code of the
vehicle.

In an embodiment, on the basis of the above embodi-
ments, the vehicle positioning method further includes:

recerving a second activation signaling or a second de-
activation signaling of the positioning reference signal trans-
mitted by the vehicle to be positioned;
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the second activation signaling 1s configured to indicate a
timing at which the transmission of the positioning reference
signal 1s started; and

the second de-activation signaling 1s configured to indi-
cate a timing at which the transmission of the positioning
reference signal 1s terminated; and

In an embodiment, on the basis of the above embodi-
ments, the positioning vehicle 1s determined according to
distance-related information or received signal power infor-
mation;

the distance-related information i1s transmitted by the
vehicle to be positioned or preset by the system; and

the received signal power imformation 1s transmitted by
the vehicle to be positioned or preset by the system.

The positioning vehicle described 1n the present embodi-
ment can be used to execute the corresponding method
embodiments above, and the principles and embodiments
thereof are similar, and details are not described herein
again.

Referring to FIG. 8, the positioning vehicle includes a
processor 801, a memory 902, a communications interface
802 and a bus 803.

In an embodiment, the processor 801 and the memory 802
communicate with each other through the bus 803;

the processor 801 1s configured to nvoke program
instructions 1n the memory 802 to perform the following
step of:

receiving a positioning reference signal transmitted by a
positioning vehicle, and determining a positioning measure-
ment quantity according to the positionming reference signal;

the positioning reference signal 1s obtained by the posi-
tioming vehicle according to the configuration information of
the positioning reference signal.

In an embodiment, on the basis of the above embodi-
ments, the processor also performs the following steps when
executing the programs:

transmitting the configuration signaling of the positioning
reference signal to the positioning vehicle, and determining,
by the positioning vehicle, the configuration information
based on the configuration signaling.

In an embodiment, on the basis of the above embodi-
ments, the configuration information 1s configured to:

indicate time-frequency resource mformation of the posi-
tioming reference signals used by the vehicles; or

indicate indexes of the positioming reference signals used
by the vehicles;

and the vehicles include positioning vehicles and/or
vehicles to be positioned.

In an embodiment, on the basis of the method embodi-
ments, 1n case that the configuration signaling 1s configured
to 1indicate mdexes of the positioning reference signals used
by the vehicles, the time-frequency resource information of
the positioning reference signals 1s predefined by the system
or preconfigured by at least one vehicle; and

the at least one vehicle carries the time-frequency
resource mformation.

In an embodiment, on the basis of the above embodi-
ments, the processor also performs the following steps when
executing the programs:

transmitting a {irst activation signaling or a first de-
activation signaling of the positioning reference signal to a
positioning vehicle;

the first activation signaling 1s configured to indicate a
timing at which the transmission of the positioning reference
signal 1s started; and
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the first de-activation signaling 1s configured to indicate a
timing at which the transmission of the positioming reference
signal 1s terminated.

In an embodiment, on the basis of the above embodi-
ments, the receiving a positioning reference signal transmit-
ted by a positioning vehicle, and determining a positioning
measurement quantity according to the positioning reference
signal includes:

recerving the positioning reference signal transmitted by
the positioming vehicle 1n a polling pattern according to
positioning reference signal resources preconfigured by the
system, and measuring the positioning reference signal to
obtain the positioning measurement quantity; or

recerving a positioning reference signal transmitted by the
positioning vehicle according to indication information
transmitted by the positioming vehicle, and determining the
positioning measurement quantity according to the position-
ing reference signal; the indication information 1s configured
to indicate the vehicle-specific information of the position-
ing vehicle, or configured to indicate the positioning refer-
ence signal resource mmformation used by the positioning
vehicle.

In an embodiment, on the basis of the above embodi-
ments, the positioning vehicle 1s determined according to
distance-related information or received signal power infor-
mation;

the distance-related information 1s transmitted by the
vehicle to be positioned or preset by the system; and

the received signal power information 1s transmitted by
the vehicle to be positioned or preset by the system.

The vehicle to be positioned described 1n the present
embodiment can be used to execute the corresponding
method embodiments above, and the principles and embodi-
ments thereof are similar, and details are not described
herein again.

An embodiment discloses a computer program product
including: a computer program stored on a non-transitory
computer readable storage medium, the computer program
includes program instructions which, when executed by a
computer, causes the computer to perform the following
steps of:

determinming configuration nformation of a positioning
reference signal of a positioning vehicle; and

transmitting, according to the configuration information,
the positioning reference signal to a vehicle to be positioned,
and determining, by the vehicle to be positioned, a position-
ing measurement quantity according to the positioning ret-
erence signal.

An embodiment further discloses a computer program
product, including: a computer program stored on a non-
transitory computer readable storage medium, the computer
program 1ncludes program instructions which, when
executed by a computer, causes the computer to perform the
following step of:

receiving a positioning reference signal transmitted by a
positioning vehicle, and determining a positioning measure-
ment quantity according to the positioning reference signal;

the positioning reference signal 1s obtained by the posi-
tioning vehicle according to the configuration information of
the positioning reference signal.

An embodiment provides a non-transitory computer read-
able storage medium having stored thereon computer
instructions, the computer instructions cause a computer to
perform the following steps of:

determining configuration nformation of a positioning
reference signal of a positioning vehicle; and
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transmitting, according to the configuration information,
the positioming reference signal to a vehicle to be positioned,
and determining, by the vehicle to be positioned, a position-
ing measurement quantity according to the positioning ret-
erence signal.
An embodiment of the present application further pro-
vides a non-transitory computer readable storage medium
having computer mstructions stored thereon, the computer
instructions cause the computer to perform the following
step of:
receiving a positioning reference signal transmitted by a
positioning vehicle, and determining a positioning measure-
ment quantity according to the positioming reference signal;
the positioning reference signal 1s obtained by the posi-
tioming vehicle according to the configuration information of
the positioning reference signal.
The device embodiments described above are merely
illustrative, and the units described as separate components
may or may not be physically separate, and the components
displayed as units may or may not be physical units, that is,
may be located at the same place, or it can be distributed to
multiple network units. Some or all of the modules may be
selected according to actual needs to achieve the purpose of
the solution of the present embodiment.
Through the description of the embodiments above, 1t can
be understood that the various embodiments can be 1mple-
mented by means of software and a necessary general
hardware platiorm, and of course, by hardware. Therefore,
the embodiments of the present application provide a soft-
ware product, which 1s stored 1n a storage medium such as
ROM/RAM, magnetic Discs, optical discs, etc., including
several 1nstructions to cause a computer device (for
example, a personal computer, server, or network device,
etc.) to perform various embodiments or a part of the
methods described 1n various embodiments.
Finally, it should be noted that the above embodiments are
only used to explain the embodiments of the present appli-
cation, and are not limited thereto; although the present
application has been described 1n detail with reference to the
foregoing embodiments, 1t should be understood that they
can still modity the embodiments documented 1n the fore-
going embodiments and make equivalent substitutions to a
part of the features; these modifications and substitutions do
not make the essence of the corresponding solutions depart
from the spirit and scope of the solutions of various embodi-
ments ol the present application.
What 1s claimed 1s:
1. A vehicle positioning method, performed by a posi-
tioming vehicle, comprising:
determining configuration information of a positioning,
reference signal of the positioning vehicle; and

transmitting, according to the configuration information,
the positioning reference signal to a vehicle to be
positioned, and the positioning reference signal being
used to determine a positioning measurement quantity;

wherein the determining the configuration information of
the positioning reference signal of the positioning
vehicle comprises: receiving a configuration signaling
of the positioning reference signal transmitted by a
head vehicle, and determining the configuration infor-
mation of the positioning reference signal of the posi-
tioning vehicle according to the configuration signal-
ing; or determining the configuration information of the
positioning reference signal of the positioming vehicle
according to positioning reference signal resources
and/or vehicle-specific information preconfigured by a
system:
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wherein the configuration signaling 1s configured to:
indicate time-frequency resource mformation of posi-
tioning reference signals used by vehicles; or indicate
indexes ol positioning reference signals used by
vehicles; wherein the vehicles comprise positioning
vehicles and/or vehicles to be positioned.

2. The vehicle positioning method of claim 1, wherein the
determining the configuration information of the positioning
reference signal of the positioning vehicle according to
positioning reference signal resources and/or the vehicle-
specific information preconfigured by the system comprises:

calculating preconfigured vehicle-specific information to

obtain a calculation result, and

determining at least one positioning reference signal

resource corresponding to the calculation result as the
configuration information of the positioning reference
signal of the positioning vehicle.

3. The vehicle positioning method of claim 1, wherein 1n
case that the configuration signaling 1s configured to indicate
the indexes of the positioning reference signals used by the
vehicles, the time-frequency resource information of the
positioning reference signals 1s predefined by the system or
preconfigured by at least one vehicle; and

the at least one wvehicle carries the time-frequency

resource mnformation.

4. The vehicle positioning method of claim 1, further
comprising:

recerving a first activation signaling or a first de-activation

signaling of the positioning reference signal transmit-
ted by the head vehicle;

wherein the first activation signaling 1s configured to

indicate a timing at which a transmission of the posi-
tioning reference signal 1s started; and

the first de-activation signaling 1s configured to indicate a

timing at which the transmission of the positioning
reference signal 1s terminated.

5. The vehicle positioning method of claim 1, wherein the
head vehicle 1s the vehicle to be positioned.

6. The vehicle positioning method of claim 1, wherein the
vehicle-specific information comprises an ID of a vehicle or
a cyclic redundancy check (CRC) code of a vehicle.

7. The vehicle positioning method of claim 1, further
comprising;

recerving a second activation signaling or a second de-

activation signaling of the positioning reference signal
transmitted by the vehicle to be positioned;

wherein the second activation signaling 1s configured to

indicate a timing at which a transmission of the posi-
tioning reference signal 1s started; and

the second de-activation signaling 1s configured to 1ndi-

cate a timing at which the transmission of the position-
ing reference signal 1s terminated.

8. The vehicle positioning method of claim 1, wherein the
positioning vehicle 1s determined according to distance-
related information or received signal power information;

wherein the distance-related information 1s transmitted by

the vehicle to be positioned or preset by the system; and
the received signal power information 1s transmitted by
the vehicle to be positioned or preset by the system.

9. A vehicle positioning method, performed by a vehicle
to be positioned, comprising:

recerving a positiomng reference signal transmitted by a

positioning vehicle; and

determining a positioning measurement quantity accord-

ing to the positioning reference signal;
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wherein the positioning reference signal 1s obtained by the
positioning vehicle according to configuration informa-
tion of the positioning reference signal;

wherein the configuration information 1s obtained by the
positioning vehicle according to a configuration signal-
ing of the positioning reference signal transmitted by a
head wvehicle; or the configuration information 1s
obtained by the positioning vehicle according to posi-
tioning reference signal resources and/or vehicle-spe-
cific information preconfigured by a system;

wherein the configuration signaling 1s configured to:
indicate time-frequency resource mformation of posi-
tioning reference signals used by vehicles; or indicate
indexes of positioning reference signals used by

vehicles; wherein the vehicles comprise positioning
vehicles and/or vehicles to be positioned.

10. The vehicle positioning method of claim 9, further
comprising;

transmitting the configuration signaling of the positioning

reference signal to the positioning vehicle, and the
configuration signaling being used to determine the
configuration mnformation.

11. The vehicle positioning method of claim 9, wherein 1n
case that the configuration signaling 1s configured to indicate
the indexes of the positioning reference signals used by the
vehicles, the time-frequency resource information of the
positioning reference signals 1s predefined by the system or
preconfigured by at least one vehicle; and

the at least one vehicle carries the time-frequency

resource information.

12. The vehicle positioning method of claim 9, further
comprising;

transmitting a {irst activation signaling or a first de-

activation signaling of the positioning reference signal
to the positioming vehicle;

wherein the first activation signaling 1s configured to

indicate a timing at which a transmission of the posi-
tioning reference signal 1s started; and

the first de-activation signaling 1s configured to indicate a

timing at which the transmission of the positioning
reference signal 1s terminated.

13. The vehicle positioning method of claim 9, wherein
receiving the positioning reference signal transmitted by the
positioning vehicle, and determinming the positioning mea-
surement quantity according to the positioming reference
signal comprises:

receiving the positioning reference signal transmitted by

the positioning vehicle 1 a polling pattern according to
positioning reference signal resources preconfigured by
the system, and measuring the positioming reference
signal to obtain the positioning measurement quantity;
or
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receiving the positioning reference signal transmitted by
the positioning vehicle according to indication infor-
mation transmitted by the positioning vehicle, and
determining the positioning measurement quantity
according to the positioning reference signal; the 1indi-
cation information 1s configured to indicate vehicle-
specific information of the positioning vehicle, or con-
figured to 1indicate positioning reference signal resource
information used by the positioning vehicle.

14. The vehicle positioning method of claim 9, wherein
the positioning vehicle 1s determined according to distance-
related information or received signal power information;

wherein the distance-related information 1s transmitted by

the vehicle to be positioned or preset by the system; and
the received signal power information 1s transmitted by
the vehicle to be positioned or preset by the system.

15. A positioning vehicle, comprising;:

a processor, and

a memory storing a computer program that 1s executable

by the processor, wherein the program, 1n case of being
executed by the processor, causes the processor to
perform the following steps:
determining configuration information of a positioning
reference signal of the positioning vehicle; and

transmitting, according to the configuration information,
the positioning reference signal to a vehicle to be
positioned, wherein the positioning reference signal 1s
used to determine a positioning measurement quantity;

wherein the determining the configuration information of
the positioning reference signal of the positioning
vehicle comprises: receiving a configuration signaling
of the positioning reference signal transmitted by a
head vehicle, and determining the configuration infor-
mation of the positioning reference signal of the posi-
tioning vehicle according to the configuration signal-
ing; or determining the configuration information of the
positioning reference signal of the positioning vehicle
according to positioning reference signal resources
and/or vehicle-specific information preconfigured by a
system:

wherein the configuration signaling 1s configured to:

indicate time-frequency resource mformation of posi-
tioning reference signals used by vehicles; or indicate
indexes ol positioning reference signals used by
vehicles; wherein the vehicles comprise positioning
vehicles and/or vehicles to be positioned.

16. A vehicle to be positioned, comprising:

a processor, and

a memory storing a computer program that 1s executable

by the processor, wherein the program, 1n case of being
executed by the processor, causes the processor to
perform the method of claim 9.
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